Variation between countries
Examination of the death rate for common gastrointestinal cancers in various countries in which the statistics may not be too unreliable shows that the cancers occur with different frequency in different populations (Doll 1969) . With oesophagus and stomach there are much wider differences than with pancreas and colon. This may be due to environmental factors being more important in cancer of oesophagus and stomach. Certainly genetic studies have never indicated any strong hereditary aspect in carcinomas of the upper digestive tract. On the other hand, there is mounting evidence that heredity is of considerable importance in carcinoma of colon and rectum. Quite apart from the risks associated with polyposis, Lovett (1974) produced evidence of a strong quantitative genetic influence in sporadic large-bowel cancer: the stronger the family history, the more likely was the patient to develop more than one carcinoma.
In general, death rates from cancer of the colon are highest in industrialized societies, with the notable exception of Japan. In contrast, cancer of the stomach is more frequent in developing countries, again with the striking exception of Japan. The rates of colon and stomach cancer are inversely related to each other, suggesting opposing aetiological factors. Death rates for pancreatic cancer parallel those of colon cancer, indicating the possibility of similar aetiology.
Variation within countries Death rates within a given country often show areas of higher or lower incidence. For example, Scotland has a higher rate of pancreatic and colorectal cancer than England and Wales, and gastric cancer is commoner in North Wales than in South Wales. It seems likely that differences in food or water intake are responsible, since ethnic differences within Britain are small.
In the United States, however, large numbers of different ethnic groups can be studied. It has been found that Jewish people in the USA have a higher rate of pancreatic and colonic cancer and a lower rate of oesophageal cancer than does the white population as a whole (Wynder & Reddy 1973) . Studies in many countries indicate that gastric cancer is more common in the lower socioeconomic strata. Migrant studies have given results of considerable interest, particularly when people move from a high incidence area to a low incidence area. Japanese migrants to the United States did not show much change of gastric cancer rates in the first generation; but the rates were significantly lower in the second generation, suggesting that the aetiological factors for gastric cancer occur early in life. With colonic cancer, however, there was a significant increase in first generation immigrants (Haemszel & Kurihara 1968) .
Changing incidence Gastric cancer, in spite of declining frequency in the West, is still the second most common cancer in males in Britain and still heads the list in most of Eastern Europe, the Soviet Union, Japan and Chile; in fact it is not declining in these countries (Gregor 1972) . Even in the UK the decrease in incidence over the past 20 years has been only about 20°O' It is in the United States that the really dramatic decline has taken place. From a mortality rate of over 30 per 100 000 in the 1920s there has been a steady decline to under 10 per 100 000 in whites, and to about 15 per 100000 in non-white Americans. Canada has had a rather less dramatic fall. Ifwe knew what factor or factors were responsible for this fall we would be half-way to an effective gastric cancer prevention programme. But we do not understand why the decline is occurring, except that the disease is known to be commoner in poorer countries, and in the poorer sections of the population in rich countries; it could thus be due to the gradual raising of living standards.
Carcinoma of oesophagus
Variations in death rates from country to country are greater for oesophageal cancer than for any other gastrointestinal cancer, or in fact for any other tumour. France has 15 deaths per 100 000, Scandinavia has only 3 per 100 000; but many districts in East and South Africa, Iran and China have an incidence of over 100 per 100000.
Several studies of the habits of patients with oesophageal cancer have pointed to high alcohol consumption as a possible aetiological factor. Similarly, barmen and others in the liquor trade tend to have higher rates than other occupational groups. But it is difficult to believe that the French drink so much more than, for instance, the Australians, the Germans or the Belgians. There have also been studies incriminating tobacco, so the association with alcohol could be due to the fact that drinking and smoking tend to go together. The high rate in France is partly due to a remarkably high incidence in Brittany and Normandy (Tuyns & Masse 1975) , where some other local geographical factor may be operating. The incidence in non-white Americans is 10 per 100000, compared with 3 per 100000 in white Americans.
Though studies in .Kenya, Zambia and, particularly, in the Transkei, have raised suspicion of beer made from maize (Cook 1971) , around the southern shores of the Caspian Sea and in North China there ĩ little dri!1 king of alcohol. In northern Iran an extremely high incidence of oesophageal cancer IS found 10 Turkomans as well as in Iranians (Kmet & Mahboubi 1972). In East Africa the incidence of oesophageal cancer is not uniform but occurs in pockets. Similarly in North China, where over 100counties have been studied thoroughly, some show a remarkably high incidence of oesophageal cancer and others do not (Co-ordinating Group 1975) .The Chinese workers found two possible clues to aetiology: (1) The incidence in humans seemed to correlate with that for gullet cancer in domestic fowl, and there was a high incidence in the owners of affected chickens. (2) Nitrosamines, nitrites and secondary amines were found more often in food samples from a county with a high incidence than in samples from a county where the disease was not particularly common. The fact that nitrosamine can produce oesophageal cancer in animals is well established.
. In Zambia there is a geographical association between oesophageal cancer and consumption of spirits made from maize husks. Conversely, areas where maize is not grown, such as Uganda or West Africa, have little or no oesophageal cancer. Because of this, maize-beer and some distillates have been examined and initial reports indicated the presence of nitrosamine-like substances. Subsequent work has not confirmed this, but there is evidence that nitrosamines can be produced in the stomach, and particularly in tobacco smokers. In one South African study tobacco smoking was more strongly associated with oesophageal carcinoma than was alcohol (Bradshaw & Schonland 1974) .
There is evidence that the present high frequency in the Transkei has developed during the past 40-50 years. (Incidentally, maize production as a food crop started in South Africa in the early 1900s.) On the other hand, in one Chinese county there is evidence of a high cancer rate over a much longer period.
Family studies are difficult in Africa, but in one Chinese survey 61.4% of935 patients were found to have a positive family history of oesophageal cancer. The disease is so common, however, that 42.9% of 375 healthy controls also had a positive family history (Li et al. 1962). In Europe, little or no familial incidence of oesophageal cancer has been found in large surveys. Yet there are families in which the disease is inherited as a dominant character. By 1969, 24 cases of oesophageal cancer were known to have occurred in two Liverpool families (Harper et al. 1970) . The cancer has developed only in members of those families who have keratosis palmaris et plantaris (tylosis), which is inherited in a mendelian dominant manner; it has been calculated that the affected individuals have a 95% chance ofdeveloping oesophageal cancer by the age of 65 (Howel-Evans et al. 1958 ). The only plausible genetic explanation is that a single mutant gene is responsible for both the tylosis and the cancer.
There is another association -between gastrointestinal cancer and coeliac disease -which may be important. In coeliac disease there is evidence of a considerable cancer risk (Stokes & Holmes 1973) , with lymphomas or carcinomas affecting various parts of the alimentary canal, particularly the oesophagus. If coeliac disease were rare this association would be unimportant, but evidence is accumulating which indicates that it may be common. In Galway, Mylotte et al. (1973) estimated 1/300 of the population to be a coeliac. There is also a large genetic element (Stokes et al. 1976 ) and a relationship with HLA-B8. HLA testing of all relatives of coeliac patients may be an important step in cancer prevention. The gluten-free diet used b.y coeliacs contains maize as its only cereal. It appears unlikely that this maize is concerned with the increased risk of oesophageal cancer; the risk may in fact be lessened by a gluten-free diet. A more detailed study ofmaize in relationship to carcinoma of the oesophagus would, however, seem to be worthwhile.
